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(57) Abstract: Compounds of the general formula (I) or salts thereof, useful in the production of silver halide photographic sensitive 
materials: (I) wherein R 1 and R 2 are each alkyl or aryl; R 3 to R 6 are each hydrogen, alkyl, aryl, heteroaryl, halogeno, cyano, carboxyl, 
or sulfo; X 1 and X 2 are each C U ]5 alkyl or aryl, with the proviso that the total number of carboxyl groups present in X 1 and X 2 is 
four or below; m 1 to m 3 are each 0 or 1; L 1 to L 7 are each a methine group; M is hydrogen, a metal, or a quaternary ammonium salt; 
Y is nonmetal elements necessary for forming a 5- to 10-membered heterocycle; and n is an integer of 1 to 7 which is necessary for 
neutralizing the charge. 
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(4) m&*&z^&mnttm$x(Dmm'g%.&kimtiz>zbo 
committing nx^Zo ztit>&7 o ow£AT(DWM.izmm$nfz'&%:<D^nm 

v ^ -;Hfe*na c ft & {cH^ b-CiS < ffl ^ 6 ft-t v> £ o 

— tfSfcftFiilXi&bftTV^o — if— Bu '.hMT*£fffis L£>« 

W^^PSTfftDN Me-Nel/- if— N l/-1f-&£J; t) &«5§Mfr 

bfrb&#£ N h;V©*^«t3iRiR*J&U tuS3bfc( I), (2)s (3), 

£J;tf (4) ©^# s #fc: (2) i: (3) ©^««fcT*i3&^#aR^;fcak 

>f > K U->m 1 2 oo*;v^^r^;H^ft5 ^=>S5fcirr Slit* 
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<D&ffi£ LTfcfcs #Hfi§ 63-14434 4-*f&?gic 2 ~D<Dt> )VT 
«£LT&> Km&mm 6,002,003 flfi||*t3b^>K*3/7;i/*A***t« 

MfcHt-SttWfc btiis *H*SfFfi§ 6,004,536 -^W«B*fc7 

-fe^mtts 1 dftss»±®BSUi^ittiKft 7 ~ 3 0 <DMitx7km&£.m&£tiTj& 

#gfiJ§©H7T< 

*»«J3©i»«ttx t&lBbfc (IX (2X (3X (4) «D*fr*»fcfJfe 
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•T&totK *mwits TIB©— ®C& (I) : 




X 1 m 1 ^ m 3 



bTJ»&J&jfcbTfe«k< ; R\ R\ R 5 s StfR 6 tt*n- ! e*Uttitfc:zK*JK : ?N 
J&5ftiSt 1-6 ©1Mb < i±iIi©7;^;i/Ss IMt< lifttRtfeor u- 

#=*$/;i/£> Xt±^;i/*3£*^U R\ R\ R\ ;&t>*R 8 fr£fc£3¥*>5>3Ifc£ 

tizmmtz 2ffl©asttsv^fcs«SbTai%^bT^T*j:< jx'mx 2 !* 

**i**Uft:fefcjefc5l8R 1-15 ©SHfcgb < »fc«li©:p;i/*;i/£xttfiafcgb 

o xi* i x ^wx^jeti^nahitfcK** l - 5 ©*;i/^^^> 
T;vdr;i/ax{*^iKi-5©^;i/*r;i/dr;i/aT*$>Ds froR\ r\ r\ 

&i>*r 6 ©'j>& < t $ i o&ggm b < i±iit®7>j — ;i/sxt±gj&gb < t± 

b ; m 3 liOXiil^l ; L\ L 2 , L\ L\ L 5 S L\ S^L'ii^tL^ 

fe£U x l st>*x 2 ^^n^tiioTo©>!3;i/^^r^;i/a^w-r^s-&{c:tt^ l 
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fefcX^TSBcDSi (i) : 
/ 

COz- 

^fcgij©$f * L^ttttt: <fc*i« s X *;RVX a #-*ft*jT4tti£fcft** 1 ~ 5 CD 

±fB©— »& (I) ten^£tiZt$£isWk&W5Ll± : Z<DMtLX, TfBCD- 
*S5$ (II) : 
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X 1 „1 _2 




[5$#n R\ R\ R r s St>'R 8 ii^ti^na3A^^l~l OOiMK 
\ZMW&<D7)\s*)V&5L\±m&g b < filti©7 U U R 1 i: R \ 

Sy f /X«R 7 ^R 8 ^S^^^UT^^^UT*)J;< ; R 3 s R 4 S R 6 » R 
6 s R\ R 10 s R 1 XtfR^tt-jEjx-^nSftAfcTklRJK^Fx &JR«1~60S 
U^r L < fcfcffltglfc© b < fcfcMlfc© r y -;i/Ss Bi&& b < 

*;i/**£^bs R\ R\ R 6 s R\ R\ R 10 s R>\ RTfR 12 l±m^lzM 

e b < i*ifi©7;^;^xJ±fM b < r u ^ x 

1 ^t>*X 2 t#&f?,*;i/7ff^>>;i/S©i^ffi^tt4f@J^T"efet), fctffU X 1 ^ 
{fX 2 t#4t§*^^^/;^I©IWS0XH:li©i^^:liX 1 MX ^ H: 
*;h,*;ft4&fcfcjft*8C 1-5 ©*;i/4?^r^7';i/^*XttS3R» 1 ~ 5 <DZ)V* 
7;^;Ht'$!) > R\ R\ R\ R\ R 1C \ R 11 , RWR 12 (D'J> 

& < h 1 ^iiiM b < T U -;i/£Xfcfcfii$|:g b < fcfcMm©^ 

D7';-M$^U ; m ] liOXii 1 £^b ; m 2 iiOXIi 1 £^b ; m 3 (i:0X 
ttl**l;L^ L\ L\ L\ L s s L\ &t>*L 7 »*ft^fta:fclc-1f IfcX 

-rzm&Ki^ mmmmtm^mm^x^m^x^^ <u fe^u x 1 ^ 

t>*X 2 ^^ni^ro©*;p^i/;^^W-r^^i±> L\ L\ L\ L 
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dO!89i©**bV^«Uc«k*Ltfx m\ m 2 ^ &lFm 3 #|5ll$t 1 tK £ 
kfcX^TSBOS* (i) : 



/ 



Y 1 



co 2 - 



Y 2 



\ 
COz- 

/ 

>-co 2 - 
CO2- 

R\ R\ R 8 > R\ R l \ R'\ &t>*R 12 ®'J>&< fc* 1 offfiffc^b < fci: 
-JftsS; (ID ©S!l©j8 s *bv^JB«t:«fcn«N X J ;&tfX 2 #*;ix*;h4&:fcfc:TfB 
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/ 

co 2 - 

L\ L\ L\ L\ L\ RV t L 7 frt>ftZ>mfrt>mi£tlZ'P&< t<b—D<D 

smm&frzit, ±ta©-^ (i) -e^^tt-s^M^-^ (id am. 
ztizfc&voip & fr&m-fr t> m^ti^^mx^ comets ^\ a ? >^mwm 

-Has; (i) -nm.2ti%fc&mRv-mi& ud xm^ti^t^ifi^^^mi? 

R\ R\ R\ MR 8 ^tMl~l 0cD7>;i/*;i^fcj: s ft®. 

r \ r\ R\j&Tm s &mi~7 v -jvmzmmx&m&mv^rtn; & & < , 
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^fcs R*i:R\ R 7 ^R 8 tt^Mi|£bTJS£ffMb-£& <fc^o ff^^ti^ 

t£„ R' % R 2 s R\ J&ZFR*l±**)l&Xl±^)l'&X&2>m&m£V<, * 

R\ R\ R\ R\ R\ R 10 . R ll s SVR^Ji-ttl^tUttAfczklRJS^ 
1-6 (DWWm b < «±«W»©7';i/^;i/a^ Bifce b < 'J - 

•tf*is)l<^ X&^tf^^U R\ R\ R*\ RUR\ &3V>fcfcR\ R 
*\ R x \ RZFR 12 frbteZmfrbMUtiZ>®m-rZ 2{HcD*li5V>»Ab 
T^bT^ffMbT^TfciV^ 

^-ftl-efc^T&J^o 0!l;U;f. R 3 i:R\ R 4 £R\ R 5 £R\ R 9 £R 10 S 
R 10 tR u , R^^R^^^tl^tl^bTs ^J^.{i^>^>^$)SV>«^U 

XR 3 tR\ R 9 £R l0 iP1fc&VX^>V>m*Bm?%m&&m?ZhZ>o 
R\ R\ R\ R\ R\ R x \ R ll R^R 12 ifimtTV—)V&hVXlt-, 

m x & 7 ^ ± y rjis&zm ^z>z£&x°%s ^totu £lx 

Its mXte?-^-)^ ^W^-;]/^, 7V)V&s soV7V)l&, trny 

-f$.wv)\sm, v)i&*m^z>zt&x%z>o 7'j-;vssv 

m&<D®.mm&i£g tit's 2mm±<Dmi^&i^^'r^^izi±s ^en^itm— 
-e&n&o j^o c:©j;a^amsj:b-c{is #i£fc£s tK^s, 
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sec-7~h*i/^ tert-^ h ^>afcif<D C^jT/Vn =^>S ; j>< 
7°v tr^afix fZ-JV^ 4 s e c tert -^;i/Ss 

S&X&3fc«gl©T u btll 7 3i ^r:;^ 
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X 2 £ UT*ft^te:£fc|Stfg2& l~5 ®*;^^r^7;^;i/SXH:MK 1 ~ 
n-73-\s>m, ^f;i/7D t l/>S&if©iixy:itl0« 1 - 1 5 CD 



Y 1 Sti f Y 2 ^t-2iiffi©^*hLT> 09*«s Tf3©5$: 




(CHgJq 





,so 2 ,so 2 

HN 0 




HN 



O 
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(5$*> pttl&VNb 4 

T?^^na*«gSS^*Clfc*«t?&*o Y 1 ^- (CH 2 ) p-CO-NH- (p 
L\ L\ L 3 S L\ L 5 > L 6 aVL 7 J±*nf?n$hitt:tt«lxa:«««ift©^ 

m l < ttinfto?;!/^ ad^ >ji^ n gt&g b < t* u 

H#:iftk:fci:p< h^>«s ^h^r^ rn#+^ :7>#S/3k tert-:/h^> 
^^■>a±CDBm«* s ^bT, L\ L\ L\ L\ L 5 , L\ &Z>*L 7 #>e> 

aans 3o©3gitfebfc^^>3£«$tf3»^fiab"r* «tv^ *9->&±<omm 



HN 




HN 
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JKSSIH^Ph ^M^s ^fjtM^s tK^^^s ifttSfM^s ad^>I? (7v 
ffilRiS^x UlitJDi^ a^SRJS?) ^W^ftSc (a) T-^ 
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7^, 31 h^>#;i^-;i/tr^s;7^ TV—Jif-X&teZ&mf&zt&X' 

Ytts&^b i oicatd^ u < & 5 x» 6 mo^r-nm^m? % 
KZf&ztiz 5&^b 1 o m&^^umtLxit&cDbcD-frmf e>ti^.o ?tv— 

X. fc£ ^ > V 7 *J—)K 4-^DD^>y?7 > ; -71/ & if) ^ ^- 7 h ^ 7" V — )V (M 

-;K 4 h D^-^^^-;^ifX sO"J**W-)m (Wmt'OV** 
tr\/-;K 4-^DD^>^^-dp-^y-;i/^if) s ^7 h**W-)V (Mz.&i- 

-;K0!)£fc£^7 b[2 J l-d]-fel/^-v r -;K^-7 h[l,2-d]-tel/:h\/-;i/&^) N 3, 
3-y7;i/^;W>Fl/->i (m«3, 3-^^M>Kl/-X 3, 3 
-Vx&M y h*U->s 3, 3-i?^^;i/-5-- ha^> Ki/->^ir) > 
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>fc^x v>m {mz\£2-*;v>, 3-*^- 2-*^ y 
jtg N h ym^i/T^-^A^ h y i/^ut'^-^a, y^> N 
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C0 2 H 
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it-smt o 



<bft«M 1 



{b&Voi 2 
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it&® 1 4 



ib&tol 5 



fcfcttl 6 
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2 3 




2 4 
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fb^3 1 
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it&m 3 4 



fb£r%3 5 



ib-£ty)3 6 



fli^*D 3 7 
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<ba*3 8 



-o,s 



NaOaC 




.SOgNa 



C0 2 Na 



<t&& 3 9 



-OaS 



NaQ 2 C 




,SQ 3 Na 



C0 2 Na 



M4 0 



-o a s 




K0 2 C 



jSOgK 



CO z K 



ib&ti»4 1 



-o 3 s 




KCfeC 



C0 2 K 



-OaS 



K0 2 C 




SO3K 
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±13— WLtS, (I) XV— jKA (ID T*^£ft£i'T->&f!lteu F.M. Hamer in 
The Cyanine Dyes and Related Compounds, John Wiley and Sons, New York, 1964, 
Cytometry, 11, pp. 416-430, 1990; Cytometry, 12, pp. 723-730, 1990; 
Bioconjugate Chem., 4, pp. 105-111, 1993; Anal. Biochem. 217, pp. 187-204, 
1994; Tetrahedron 45, pp. 4845-4866, 1989; WLMftWfltiffiO 591820A1 

^&m, mmmmmmo 5 8 0 1 4 5 a l^m^mm^nx^^^co^T 
- y&mfc&vocDmMJj&izm tx&m-r zzt $ *> £ mm© ^t=. 

r-Mh&m k.^un&4mmt. ©s/iSfc <fc d -&m-r %>zt&x*%z>o 
±ffl—jft^ (i) MHfta do r-m;2nzi'7->'&m<nMm.jjm±ftte 

^^^©^^©tt^tw 

fifes mtf&ffi£®48K*lKftK3®¥&. Mfo Mt^ J[]7.K##P 

^©#L31 Cftt i: J; b >3fl©xg§^$ «fc < n 5 c £ § zm^ifift £> . 

±bbx*§ samgf Hft:* <fct>* a w-fb-^tts t^ftftfffi £ ns» 
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0>J 1 :Ml-3®^ 
Ybi» 1 h ZliFFtzm Lfco 
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*BB# 1 

Mil 20.9 g (0.1 mol)> 2 - :7*P ^T'P ¥*>m 23.0 g (0.15 mol) 
JSaio-VZ P P^>-*?> 20 mL £ 140°C-C 2 B#Ftti&«#bfco T-fe h 

> 2 0 0 mL T?ttSJbfc&* ^b^i^Mb'l'^ 1 *mtzo 

mm : 20.3 g (JR* : 56%) 

±ffi-C»e>*ifc4 l IHH*l 10.0 g(28 mmol)*: 1 , 7-y7x 
1 , 3, h U3i> IfflKttS 3.9 g (14 nimol) £7*-fe h- h U 

;i/ 70 mL 11 mL h V^JVT*> 8.4 g (91 mmol) 

R 8.5 g (91 mmol) SJniU Sjft"C-WM«»bfeo HM^i^ 0.1N i&WK 
mm 900 mL fc^Tbs ^j*bfc|gaftil8lb-fco c*i**7A^n7h^77 
4- (®IB*8l;«frflSP<*-W> : 7<#y-;]/=95 : 5-90 : 10) fcJ;D)flt»U * 

iRS:2.1 g (l»:12%) 

±iE^#kft;fcit«fc2 1.0 g (1.5 mmol) L-T*/1^3=>^- S? - t -7^- 
^M^V l£ggl 1.3g(4.5mmol)s^7<^;i/7'^ J tf U5>> 40mg(0.3mmol) 
50bL fcjg»b*^bfco £*lfcl-J^;i/-3- (3-S?^^- 
;i/T^y7°D^;i/) -#;i/5j?*M ^ t?%&& (EDC) 700 mg (4 mmoDs h 
))/7$> 340 mg (3 mmol) &An*.x 4°C*C— (fe«#b&o MM^KlJtg'fb^^- 
l/> 200mL^t>*0.1N 200 mL £flD £ fd£^b7<^ ft U 

ISffiteJfi* 200 mL T*#fc#U M^- h 'J ^Aflilfeo 8ft&!ftEEB5feU 
*7A7D7F^77^- ;i/=95:5~80:20) 

IR* : 1.1 g (JR* :64%) 
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W<=>tlfc$>?$fc3 500mg (0.5mmol) & b V 7)\y*uWW. 5mL tMU 4°C 
£fifcLfc|gg£«#U 7JOfc»^5M/T-&?#U fb^tJ 1 390mg (Jfc* 90%) 
-fb-^g 1 ^t77r^7 (LH-20s 7 7;i/?^>7M) tis^^A^nyh^ 

ib-sm i 

'H-NMR (CD 3 0D)(5 1.98 (s, 12H), 2.70 (d, J=7.2Hz, 4H), 2.80 (t, J=7.2Hz, 4H), 
3.30 (MeOH), 4.50 (t, J=7.2Hz, 4H), 4.60 (t, J=7.2Hz, 2H), 4.80 (H 2 0), 6.40 
(d, J=13.2Hz, 2H), 6.63 (dd, J=13.2, 13.2Hz, 2H), 7.40-7.50 (m, 2H), 
7.58-7.66 (m, 5H), 7.95-8.07 (m, 6H), 8.20 (d, J=7.2Hz, 2H) 

<b^ti2 

'H-NMR (CD 3 0D)(5 1.99 (s, 12H), 2.72 (d, J=7.2Hz, 4H) 3 2.80 (t, J=7.2Hz, 4H), 
3.30 (MeOH), 4.50 (t, J=7.2Hz, 4H), 4.60 (t, J=7.2Hz, 2H), 4.80 (H 2 0), 6.38 
(d, J=13.2Hz, 2H), 6.61 (dd, J=13.2, 13.2Hz, 2H), 7.40-7.50 (m, 2H), 
7.58-7.67 (m, 5H), 7.96-8.07 (m, 6H), 8.21 (d, J=7.2Hz, 2H) 

l H-NMR (CD 3 0D)tf 1.98 (s, 12H), 2.56-2.65 (m, 4H), 2.75-2.85 (m, 4H), 3.30 
(MeOH), 4.45-4.50 (m, 4H), 4.80 (H 2 0), 6.20 (d, J=13.2Hz, 2H), 6.65 (dd, 
J=13.2, 13.2Hz, 2H), 7.40-7.50 (m, 2H), 7.58-7.70 (m, 5H), 7.95-8.07 (m, 6H), 
8.20 (d, J=7.2Hz, 2H) 

09 2 : -fb-^3 5 

«U1, 7 5 1, 7-^7i-;i/-l, 3, 5- 
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^7* h v^>immmi^^t^mitmm(D^mx^t^o5^mvtco 

'H-NMR (CD 3 0D)(5 2.00 (s, 12H), 2.44 (s, 3H), 2.73 (d, J=7.2Hz, 4H), 2.82 
(t, J=7.2Hz, 4H), 3.31 (MeOH), 4.50 (t, J=7.2Hz, 4H), 4.69 (t, J=7.2Hz, 2H), 
4.88 (H 2 0), 6.41 (d, J=13.2Hz, 2H), 6.65 (d, J=13.2Hz, 2H), 7.43-7.50 (m, 
2H), 7.58-7.67 (m, 4H), 7.95-8.05 (m, 4H), 8.10-8.27 (in, 4H) 

*mi£ltl, 7 5 1 , 7 , 3, 5- 

'H-NMR (CD 3 0D)£ 1.80-2.15 (m, 4H), 2.01 (s, 12H), 2.28 (t, J=7.2Hz, 4H), 
2.44 (s, 3H), 2.82 (t, J=7.2Hz, 4H), 3.31 (MeOH), 4.40-4.50 (m, 2H), 4.51 
(t, J=7.2Hz, 4H), 4.88 (H 2 0), 6.42 (d, J=13.2Hz, 2H), 6.65 (d, J=13.2Hz, 2H), 
7.42-7.50 (m, 2H), 7.57-7.67 (m, 4H), 7.95-8.05 (m, 4H), 8.10-8.27 (m, 4H) 

0!I4 : 7 (D^m, 

2, 3, 3- h V*3-JV4> Kl^->^5»<b^l tmm(DJjmX'fc<&m7%: 

'E-MR. (CD 3 0D)<5 1.70 (s, 12H), 2.05-2.13 (m, 4H), 2.55 (t, J=7.2Hz, 4H), 
2.78-2.92 (m, 4H), 3.30 (MeOH), 4.10 (t, J=7.2Hz 3 4H), 4.89 (H 2 0), 6.45 (d, 
J=13.2Hz, 2H), 6.50 (J=13.2Hz, 2H), 7.29-7.50 (m, 8H), 7.92 (dd, J=13.2, 13.2 
Hz, 2H) 

095 : it&m 8 (D&m 

2, 3, 3- h U^^;V-T > 1, 7-^^-1, y-^j 

-;U-1, 3, 5 \7** h >Jcc> li&Mi&CDttibbiZ 1, 7 
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^-NMR (CD 3 OD)d» 1.70 (s, 12H), 1.72-1.90 (m, 8H), 2.35-2.39 (m, 7H), 
2.73-2.84 (m, 4H), 3.30 (MeOH), 4.08 (t, J=7.2Hz, 4H), 4.66 (t, j=7.2Hz, 2H), 
4.89 (H 2 0), 6.33 (d,J=13.2Hz, 2H), 6.63 (d,J=13.2Hz, 2H), 7.18-7.50 (m, 8H), 
8.05 (dd, J=13.2, 13.2 Hz, 2H) 

3, 3-^^^l/-6-7i^K > OfcHftafB 0 0 4 5 3 6^W 

'H-NMR (CD 3 0D)<5 1.75 (s, 12H), 2.05-2.15 (m, 4H), 2.45-2.55 (m, 4H), 
2.75-2.84 (m, 4H), 3.30 (MeOH), 4.20 (t, J=7.2Hz, 4H), 4.80 (H 2 0), 6.38 
(J=13.2Hz, 2H), 6.62 (J=13.2Hz, 2H), 7.43-7.70 (m, 17H), 7.95 (dd, J=13.2, 
13.2 Hz, 2H) 

#1 7 : fc&m 1 0 (D&m 

'H-NMR (CD 3 0D)tf 1.68 (s, 12H), 2.00-2.15 (m, 4H), 2.40-2.55 (m, 4H), 
2.77-2.92 (m, 4H), 3.30 (MeOH), 4.08 (t, J=7.2Hz, 4H), 4.82 (m, 2H), 6.38 
(J=13.2Hz, 2H), 6.65 (J=13.2Hz, 2H), 7.30-7.40 (m, 4H), 7.50-7.72 (m, 3H), 
7.90-8.02 (m, 2H) 

'H-NMR (CD 3 0D)d? 1.78 (s, 12H), 2.39 (s, 3H), 2.70-2.84 (m, 8H), 3.30 (MeOH), 



WO 02/12398 



PCT/JP01/06689 



4.30-4.46 (m, 4H), 4.60-4.68 (m, 2H), 6.39 (J=13.2Hz, 2H), 6.66 (J=13.2Hz, 
2H), 7.30-7.48 (m, 9H), 7.56-7.72 (m, 3H), 8.05 (J=13.2Hz, 13.2Hz) 

08 9 :<fbi»13 N 1 ACD^m 
i\&m 13,14 (D&f&Jl- h ^ttTt^lL 

1) IRC-50/MeOH 1 3 

^ 

2) Asp(OBu-t)-OBu-t HCI itSVS 1 4 
NEt 3 /HOSI/DCC/DMF 

3) CF 3 CO ? H 

5-X)V*-2, 3, 3-h>J^^H>h*l/-> (^i¥2-2 3 3 6 5 8 

^mtm^m^m^m) 1 1 , 7-^rif-i, 7-^7ai-;i/- 1, 3, 

T^^W^ftS^figft: 375 mg (0.5 mmol) — ;i/ 5 mL fc$gf#U 

A^Afc:^S«lUfc*;i/^>»MI»-f^->^Si«fl!§ IRC-50(^^y^) tit 

$ffiK&@5feb*;i/5i?>&&:rn A^b 
feo ZLti*Z?*^)l*)],AT$. h 3mL c«nu L-T'^/i^^vm- V - t 
5 L ;i/^^;i/^J^ 338ng(1.2miol) N JM*\;i/:P^ J i>> 24mg(0.2nmiol)s 
h'Jx^V7^> 121 mg (1.2mmol) ^An^.*^Lfeo ^tittKP+i/X^^ 
W ^ h* (HOSI) 230 mg (2mmol)s N,N-^S/^D^^>;]/;*j;i/;tf * K(DCC) 
288mg (1.4mmol) SJSB«^«?l*W»^^;i//^^ 
(1:1) 200nLfciP^bfc?(gft*«3tbfeo ^M^*7A? 

D^h^7-f- (®M*«;^-fb^^-U> : ^^y-;i/ = 10 : 1~2 : 1) fc<kt) 
JfiMHU K{£ (135 mg) h^T^ W (94 mg) ^£#fco 

»e>n&^7"^ FftM^yr^ K#(S?7? K{M120mg), K#:(60 
mg)) $^^nb'j7MDW 2nLfc*#U Ifi"eliWim zK 
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;i/ (l/l(v/v)) fc$gjS¥U ^77r^n (LH-20 N 7?;i/Y^>7l) 

£s 3Ebfc$SII£«ir3<lk:cfctK 3 (35 ngs JR* 735) SWb 

1 4 (15 mgs JR3(8 5%) fc 0 
1 3 

l H-NMR (D 2 0)tf 1.73 (s, 12H), 2.50-2.65 (m, 4H), 2.68-2.73 (m, 4B), 4.28-4.38 
(m, 4H), 4.39-4.50 (m, 2H), 4.90 (D 2 0), 6.47 (d, J=13.2Hz, 2H), 6.74 (t, 
J=13.2Hz, 2H), 7.40-7.50 (m, 2H), 7.60 (t, J=13.2Hz, 1H), 7.80-8.05 (m, 6H) 
4h&® 1 4 

'H-NMR (D 2 0) 6 1.65 (s, 6H), 1.70 (s, 6H), 2.40 (d, J=7.2Hz, 2H), 2,58 (t, 
J=7.2Hz, 2H), 2.70 (t, J=7.2Hz, 2H), 4.18-4.30 (m, 4H), 4.90 (D 2 0), 6.18 (d, 
J=13,2Hz, 1H), 6.34 (d, J=13.2Hz, 1H), 6.48-6.62 (m, 2H), 7.20 (d, J=7.2Hz, 
1H), 7.30 (d, J=7.2Hz, 1H), 7.48 (t, J=13.2Hz, 1H), 7.68-7.95 (m, 6H) 

09 1 0 : it^m 1 5 (D&m 

ho 3 s 



Mil 41.8 g (0.2 w>l)*MWm 156 mL (2.9 moDCSWU 140°CT' 1 
KMHfiJte**&St N 80°C|;-e#r£PL;fca 300mL <0*fcJraitfc^ zKK-fb^- 

hU£A 96.6g(2.4mol)ft*100iiLfc*#Ufc^*^3ft«<*Jnbfco £ffc 
Lfegi^ttU 7kl20nL7?t5fe#bfeo ^feixfcffllgSfc* 300 mL &tJ^< * 
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100 mL Situs MftT, 30 frmmmffiLtzm-, iS^WUc £*i 
*MmVs7kmviLs**;-)\/ 120nLT?ifc&U«t»IS#5 37.9g(lW 66%) 

'H-NMR (CD 3 0D)d 2.00 (s, 12H), 2.72 (d, J=7.2Hz, 4H), 2.82 (t, J=7.2Hz, 4H), 
3.30 (MeOH), 4.58 (t, J=7.2Hz, 4H), 4.70 (t, J=7.2Hz, 4H), 4.86 (H 2 0), 6.42 
(d,J=13.2Hz, 2H), 6.62 (dd, J=13.2, 13.2Hz, 2H), 7.62-7.70 (m, 3H), 7.95-8.12 
(m, 6H), 8.28 (d, J=7.2Hz, 2H), 8.42 (s, 2H) 

Mil : 3 3 (D<&f& 

<fb-S#J3 3cD^;i/-h^i^T{c^bfeo 



ho 3 s 



-o 3 s. 

Br(CH2) a C0 2 H 




Et3N H0 2 C tpfSW 6 



tt£#!3 3 



AcsO/NElg 
MeOH 

5-^;i/^-2, 3, 3-bV^^)V^>\fU-> (<®m¥2-2 3 3 6 5 8 
f3tt©5&»fc«ev^fifc) 24.0g(0.1mol) s 2-70^70^^ 23.0 g (0.15 
mol)^t>* h U^;i/T^ > 10.1 g (0.1 mol)£ 160°CT 6B#Hfln*fc«#bfco S 

6» i&* : 6.0 g (J&sfs : 19.3%) 
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±ffiT?fc&ftfc#IH#:l<3.1 S, lOmmoDfcl, 7-i?7i 
- ;l/ _ 4 _^^ ;l/ - 1 , 3, 5-^ h'Jx>lffiil 8-295658^ 
m.mm<D^m^m^m) 1.5g(5mmol) fc^y-^OmLfc^U hU^ 
3-)\/TKy 2.5 g (25 mmol)£:$87j<M 4.6 g (45 mmol) ^JP^s ^[ST? 3 RfB8 
mnvfeo EJ&m&tolZ&WL'}- b >J £A 3.3 g (33 mmol)£?JO;L. M-C 30 
#Ufeo £j*bfc*Ni*»fcU *9J—fr 20 mLT«&#Utr£r« 3£f§fco 
IRM :2.0 g (IR* : 50.0%) 

l H-NMR (D 2 0)<5 (ppm) 1.6 0 (s, 12H), 2. 3 0 (s, 3H), 2. 6 0 
(t, 4H, J = 7. 2Hz), 4. 20 (t, 4H, J = 7. 2Hz), 6. 2 
5 (d, 2H, J=14. 5Hz), 6. 55 (dd, 2H..14. 5, 14. 5 
Hz), 7. 25 (d, 2H, J = 7. 0Hz), 7. 7 0-7. 8 0 (m, 4H), 
8. 00 (dd, 2H, J=14. 5, 14. 5Hz) 

m 1 2 : tfr£#J 3 5 ©•&$ 

5-#;i,4^>-2, 3, 3- h UpWW > Fl/ = >*»e>*IB*lMM 
tl 1 klS«©^»fc<t D^bfco IRS : 1 -0 g 
MS (FAB+, Glycerin) m/z = 691,669 

#| 1 3 : ih&W) 3 6 SVM 3 7 ©-£•)$ 

3 6 2fcTWb-£4& 3 7 ©^^;V— b fcfiTFfc** Ufco 
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H0 3 S -°3§ 



)=\ Br(CH2) 2 e0 2 H }=\ , 

EtaN HOaC- 7 



CI 

PhN^f^S^NHPh SH 
+Rg#8 ^ HCI (^ 



<b-&%)3 6 itS®) 3 7 



MeOH N1=l3 



5 2 , 3, a-h'J^fMVKU-^ii^DtMi:^?,^ 
6 hl^acD^tc J; D-^fiSUfeo iKft : 16. 6g 



<b-^3 3 6 (D^m 

*mi£7 h*mfa8 (Zh. Org. Khim., 13, pp.1189-1192, 1977). 13^©^^ 

tm^m) h^^ih^3 3 tmmMmtJi ^^rnvtzo mm : 15.0 g 

MS (FAB-, Glycerin) m/z = 844 
it&m 3 7 

it&m3 6 (4.2 g, 5mmol) thUxf;i/7^> 1.0 g £7X20mL lzj)nZfc'&, 
o-^^tiyY^Mmm. 0.93 g (6 wao\)-%m%., lBSRTOftbfco CI tit 

g^#>;<>A 2.0 g (20 mmol)£j&nx.fc^ 20 mL ?t1)U7L, ^ffchtc 

mm*mmuh&!®)3 i *ntco um : 1.3 g : 27%) 

MS (FAB-, Glycerin) m/z = 962) 



#11 4 :<b^4 3©^ 
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*fig#9 *r ^ m^ o 



CI(CH2)2S0 2 CI 
NEts/DMAc 




ib-a><to4 3 



-o 3 s 1 

4 -yu^y Y^V> lmmm 73.8 g (0.33 mol) £3-^;i/- 

2 33.2 g (0.40 mol) J — ;i/ 450 mL fcSUPbx 7.5 mL 

*iP^.«#T8fiFlBiP*k»«E$ < &&o ^fi*T?^aibfc^ iffiTI*) lOOmL fc* 
T?«(Sbfco CtlfczK 400 mL klfilx^ 400 mL *in*.;fc:& N h U 

*A*$8#T*ra<z>pH&7^8fc8BSEbfco 3 0i^«x^;i/-eiait N figfD 

1-1:1) t«fcb»«tU 1^0*#fcbT*lffltf:9:W&ftfco 
IfcS : 58.6 g (JR3(£ : 76%) 

4>^9 (4.76 g, 20 mmol)£ 2 -^7xy^D-y^7^y K 3.84 g (30 
mtii)-&*J*3-)\/ib)\,h>?\ K 50 mL fcJD^ ^7^>>Af b ij7ix 

)\>yat^y>(> 1.16 g (1 mmol)^^b-fe^^A 13.3 g (40 mmol)£#D;U m 

mm-muT m°cx- 4mmnmnwLtzo * 200 mL sjn*.fc8K wm*-m 

200mL T!ftWbfiaffi£*fi*T«fe&^ W«Ji*«f2K?aK^ h U ^ AT-^bMffi 
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> :Mi^;i/=2 : 1-1 : 1) fc«fcDSf8lU ^feO@#:h UT^^#: 1 0 
IRS : 2.80 g (JR* : 58%) 

fpfflfcl 0(1.40 g, 6 mmol) £ h "JsW^> 0.59 g (6 mmol) 
;i/*;VA7^ F 3 mL fcJPiU *^T2-^DJH^>^*^P'J K 
1.42g(9mol)fti[>b-j*o*TUfc« iSt'3 0^I#Lfe^ *«fls^" h U 
A 0.23 g (6 mmoD&zk 2 mL fc$g#bfc»*S*in*.N SMt* 1 WfH«#bfeo 
£tl£@£@g:n5f-;b 50 mL &jp*.±jl»%5 s *>7 1 — S/a D|»§ N 
«£«b*RBflU 1 ltt*e>fcjs»-rSiJ:^.<»©S*fc: 

±IBT't#G>tifcff^l 1 i: 1 , 7-^-1, 7-^7i^- 1, 3, 
5-^:7* h 'Jx>ltil 142 mg (0.5 mmol) ;P 5 mL fcSSJBU 

hU3i^;i/T^> 160 mg (2 mmol) ^fekl^ 230 mg (2 mmol) £#Px. N 
•C 7 ^fWbfeoi:©S-&ftt»ixfjV 20 mL &fl0*.£Cfc*gll*ii3lU 
10mLT-^#bfco Z.<DffiMi**Z S—K 10mL fcJSUbfc&N tSfO^ 
U ^A^y-^Mi 10«L*«5iOb^Dfc*§il*a9lU ;V 5mL 

T«^#bfeo Clil^77r^7 LH-20 (&flE& t'lits <b 

JRS : 15mg (Jfcsfs : 2% (+H#2 J; t> )) 

'H-NMR (CD 3 0D)<5 (ppm) 1.7 5 (s, 1 2 H), 3. 2 5 (t, 4H, J = 7. 
2Hz), 4. 50 (t, 4H, J = 7. 2Hz), 6. 40 (d, 2H, J=l 
4. 5Hz), 6. 63 (dd, 2H, 14. 5, 14. 5Hz), 7. 07-7. 
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12 (m, 2H), 7. 3 3-7. 45 (m, 6H), 7. 5 3-7. 7 5 (m, 
5H), 7. 96 (dd, 2H, J=14. 5, 14. 5Hz) 
MS (FAB-, Glycerin) m/z = 760 



091 4 :ib&8l4 4<D&m 




4»M#1 2©^ 

Mbfeo JR» : 3.6 g (Um : 77%) 



3©^ 

^BMfcl 2 1.40 g (6 mmoDi: 1 , 4 >1^;i/ r > 1.22 g (9 mmol)£^ 
*zf-)V7-b K 2mL £M?U135°CT- 5 ^M»bfe 0 @^^^;i/ 20 

■L£fln*. N £i&g;T?#SILfcSU £l>fc«eg£«3fl9lU ffix^;i/ 10mLT& 
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^Lfco IRS : 1.84 g (JR* : 84%) 



^#13 1110 mg (3 mmol)t 1 , 7-PTV-l, 7 -V? ^=.jl- 1 , 

3, 5-^h'Jx>lMI 285 mg (1 mmol) )V 5 mL izmffi 
U h 480 mg (SwioDbmjkBM 670 mg (7 mmol) §ia^. N 

smre 7mmmnvtco ^nicmm^jv 50 mL *jD^ufetgs**uiu 

ffl8L±?-n, 10 mLTft^bfeo £©*&H£*#y— ;i/ 5 mLMbfets ggfti 

10mL £8SJnb£Cfc*Sil&*3fcU *9J—1S> 
5mLT*»bfco ^ft^-fe^T^y** LH-20(MI$i ^ * y -;b) T*M«[ U 

IRS : 250 mg (Ifc* : 30%) 

l H-NMR (CD 3 0D)tf (ppm) 1. 8 0 (s, 12H), 1 . 9 5- 2. 0 5 (m, 8H), 
2. 90 (t , 4H, J = 7. 2Hz), 4. 20 (t, 4H, J = 7. 2Hz), 

6. 38 (d, 2H, J = 14. 5Hz), 6. 62 (dd, 2H, 14. 5, 1 

4. 5Hz), 7. 3 0-7. 4 8 (m, 8H), 7. 6 0-7. 7 4 (m, 9H), 

7. 93 (dd, 2H, J=14. 5, 14. 5Hz) 
MS (FAB-, Nitrobenzylalcohol) m/z = 803 

mi 6 ifc-erm* 

4 fclTO©^*»T?-£j*bfco IR* : 15 mg 

l H-NMR (CD 3 0D)tf (ppm) 1. 6 8 (s, 1 2 H), 1 . 9 5-2. 1 0 (m, 8 H), 
2. 50 (s s 6H), 3. 00 (t, 4H, J = 7. 2Hz), 4. 10 (t, 4 
H, J = 7. 2Hz), 6. 30 (d, 2H, J = 14. 5Hz), 6. 62 (d 
d, 2H, 14. 5, 14. 5Hz), 7. 2 0-7. 7 0 (m, 19H) 
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mi 7 :<b£^4 6®^ 




NaO s S 



H 



NEIg/AcaO 
MeOH 



4>ISf*:l 3 ( 740 mg,. 2 mmol) 10 mL tffi"e?S)!i?bfc^ _2k}fcU 

30% mmmm 3.8mi*di>bro»Tbfco »t&x *#~fcio#»&#u 

200 mL ttt^eo iti*zklWb^-h U^ATf+ffib pH &3~4iCbfc. -tile 
ttfb**-l/> 200mL ^iP^fe^s h U 5 >£zM§© pH #7~8 

bfco ifflSilt^^^^ 5 mL &jQ*$g#bfc«x «SWn»«*U.«>A 

5 mL £flP;Ls 4Wc^«Lfe, 1R» : 560 mg (JR* : 57%) 

4 6 (D&m 

Pf»^14^1, 7-^Tif-l, 7-^71-^-1, 3, 
:c>lttllttk;fre><f&&«4 3i:ii©^fcJ;D^Ufeo IRM : 20 mg 
U-NMMD^tf (ppm) 1.4 5 (s, 12H), 1. 7 0- 1. 9 5 (m, 8H), 
2. 90 (t, 4H, J = 7. 2Hz)i 3. 95-4. 10 (m, 4H), 5. 
96 (d, 2H, J=14. 5Hz), 6. 28 (dd, 2H, 14. 5, 14. 
5Hz), 7. 15-7. 26 (m, 3H), 7. 4 6-7. 6 5 (m, 14H) 
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01 8 :it^m4 7<D^m 




NH 2 




1) NaNO^CF 3 C0 2 H 

2) SnCI 2 



1 ,4-Butansultone 



DMAc 




NHNH2HCI 



AcOH 



+h*i 5 




1 7 




it^4 7 



NEtg/AcaO 
MeOH 



3-7$ 25.0 g (0.15 mol)£ h 'j7WPSf| 100 mL IZtiUZ.. 

S-JlTZttU 0°C£#£Pbfco utlCMt h U 0 A 10.2 g (0.15 
moDfczK 100 mL «#PLfc?M^ M/«©MJg£ 5°CWTfc«t>&# b 
fee ^T^s IsJMJgT" 15 3«£#bfc^ mm-** 100 g (0.54 mol)£*t 
50 mL lzmM\sfcm&*£i)&ffl.* 10°CfeTFfc{£t>&#^Tb;fco i&T^s 
7JC250 mL ^P^TWtabfc^^^mU i&fb^l' > 200 mLT'^bfeo f# 



#H3#: 1 6 (D&m 

±$ZT«mt>titz*?3fol 5 (£fi) J:3-^^;i/-2-^y > 12.9g(0.15 
mol)£M 140 mL »^ai0°C^2M3 0#infM#bfco^fi£T*^aJgL 



44 



WO 02/12398 ^^PCT/JPOl/06689 

£Aifeii$a»u &m*mitt izffi&mmistco £ntc7.k3oomL tmm^ 

(300 mL, 200mLx2 HI) TifcliU ma$m7kmm^± Y U ^A/JcM. 

^^=3 : 1-2 : 1) 50 mL fr£> 

n%£misT*mfol 6 £*#fc<> JRS : 1.3 g (JR* : 4%) 

ft : 65 mg 

MS (FAB-, Glycerin) m/z = 842,804 

MMR (D 2 0)<5 (ppm) 1.7 0 (s, 12H), 1. 9 0-2. 0 0 (m, 8 H), 
2. 90 (t, 4H, J = 7. 2Hz), 4. 10 (t, 4H, J = 7. 2HzX 
6. 22 (d, 2H, J = 14. 5Hz), 6. 55 (dd, 2H, 14. 5, 1 
4. 5Hz), 7. 3 0-7. 6 0 (m, 17H), 7. 77 (dd, 2H, J = 
14. 5,14. 5Hz) 



Ml 9 :4b£#J4 8(D&ffi 

*m&i i^^ih^m^hnm^m^^^m^.tzo ®lm : 55 mg 

^-NMR (D 2 0)d (ppm) 1.45 (s, 1 2 H), 1.8 5-2.0 0 (m, 8H), 3 . 
00 (t, 4H, J = 7. 2Hz), 3. 92 (t, 4H, J = 7. 2Hz), 6. 
12 (d, 2H, J=14. 5Hz), 6. 50 (dd, 2H, 14. 5, 14. 
5Hz), 7. 15-8. 0 0 (m, 1 7H) 

#1 2 0 : >fb-a#J 1 8 (D&m 
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*IH#5 5. 7 0 g (0. 0 2 mo IX b 5 > 2. 02g(0. 

02mol) S^l, 4-^^>it;i/h> 5. 45g (0. 04mol) 
;i/*^> 5mlt3Sp^. s 1 5 0 o Cf 1 2ISIHISJ&<*"&&& N T-fe h> 1 0 0m 
l£;&n*.±iB*&7 s *>^— ^a^CkDRfcV^o ^aSfc^^y— ;i/3 OmU 

IKS : 7.45 g (IR* : 8 0%) 

*RMM 8 3. 24g (7mmol) 1 , 7 -5>7if- 1 , 7-i?7x= 
3, 5-^7°^ h U^i> immm l. 42g (5mmol) £3ft7» 
m- 2 0mlSM 5mlfcMs 8 0 Kit! 3 O^KSlS**fco 

3 0 Oml4'fcftijts^LfclS«*iiab«t»liKH 9£f#fc 0 iK»: 
3.3g (JRafs : 10 0%) 
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2, 3, 3- h UpWW > 5 -7n^^LMtfrt>nt>ti%$m 

W2 0 1. OOg (2. 9mmo 1), L-7^/^^f>i- ^ - t - 
y^frffiMM 1 . 24g(4. 4 mm o 1 ) s ^^^V7 ^KU^> 34 mg(0. 
3 mmoDs 1 3 - ( 3 S Tn -jfjJl/stfiM * F 

J&Rffi (EDO 0 . 6 8 g ( 3 . 5 nmolX h U ^ > 0 . 3 3 ( 3 . 2 

mmol) £8Mbp<*-U> 2 Omlfplcm^ SM"C 7 ^HSlS^tfeo Cti 
lzmb^^-U>l 5 0ml£7j<l 5 0ml$M, fcjftttib&o 

#2 lS^fco 

iRS : 1. 2 g (JR*8 5%) 
ih&m 1 9 

^1 9 3 3 0mg(0. 5mmolX «2 1 4 9 0mg(lmm 
o 1) MXfh Vx.*-)VT$. > 3 0 0mg (3mmol) 5 ml 

*tc#nx.s mm.~e— mRi&zitfco zti&mm-te? ry* y ? x (lh2 o s mmw. 

■C 1 5#B8 ( RJfa£*fco h U 7;v^-D^^MJ3ETMbfe^s 7th>20m 
l^AP^-s 4fi8Lfti(gI§ttai/fc. M-b77rf^ (LH2 0 N «N$ft: 

t«b, ft;£r#Jl 9^#fc 0 IRS : lOmg 
'H-NMR (CD 3 OD) Sppm 1. 71(s, 6H), 1. 7 3- 1. 9 0 (m, 4H), 1. 
9 8 (s, 6H), 2.00-2.13 (m, 4H), 2.33 (t, J=7.2Hz, 2H), 2. 
6 5 ( t , J=7.2Hz, 2H), 2.9 1 (t, J=7.2Hz, 2H), 4.0 0-4.2 8 (m, 
4H), 4. 5 0 (t, J=7.2Hz, 4H), 6. 3 6 (d,J=13. 2Hz, 2H), 6. 6 
l(dd, J=13. 2, 13. 2Hz, 2H), 7. 2 0-7. 4 8 (m, 4H), 7. 
5 4-7.6 8 (m, 2H), 7.90-8.10 (m, 4H), 8.25 (d,J=6.9Hz, 
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1H), 8. 42 (s, 1H) 

M2 1 :4h&®)4 9(D&m 

i^Otel 9 3 3 Omg (0. 5 mmo 1) N ^P^l 7 3 7 lmg (1mm 
olK h'JxW^> 3 0 0mg(3mmol)MWH 3 0 0mg 
(3mmol) )V 5ml+^SP^> MU^C 2mMB.Jfo£*£tzo Zti 

W-b77r^X (LH 2 0 s mm : * 9 S -K) "ZM^ 4b£-#l4 9£*# 
fco IRS : 1 8mg 

'H-NMR ( CD 3 OD ) 6 ppm 1.7 1(3, 6H), 1. 9 0-2. 10 (m, 8H), 1. 
97 (s, 6H), 2. 8 7-2. 9 5 (m, 4H), 4. 10-4. 30 (m, 4fl), 
6. 3 8-6. 4 5 (m, 2H), 6. 62(d, J= 1 3 . 2Hz, 2H), 7. 32 
-7.70 (m, 1 OH), 7.90-8.10 (m, 4H), 8.27 (d,J=6.9Hz, 
1H), 8. 4 2 (s, 1H) 

um.m\ 

1. Wf>ibM$lffl<DMm 
tK 850 mL fc:-t?^?-> 34 g £«£U 65°C^W^tlfc^{3^b^ h U £A 

l.7gs JMb*u»>A0.l gs *J;rn f flafti'&* (A) 

HO-(CH2>2-S-(CH2)2-S-(CHd2-OH 

£ 70 mg Aftfe&s 170 g ©«8»ffl&^tf*$§«[ 500 ml £s <i V V*? A ii^fig/N 
ny^-fMR^l/Jfctf 5xl0" 7 ^^^^dr^^DD-f U V^K (III) 
£A£. 12gXtfJMb*>;£A 98g*-^tf7jc^500mL 

t.W7 hgtiDiJDL/^TOWXO 5 0.35>um 

tttt JMltfftlfr? £S!M UfcoiOIL^J * JMM^s -fe? > 50g**Dx.spH6.5. 
pAg 8.1 fc^i5-frtf-*«(E8^ r U * A 2.5 mg h^-fb^ 5 mg £flnx.Ts 65°C 
X'^mm^mLtz^ 4-fc FD^>- 6-^;i>-l, 3, 3 a, 7-^h 
51f>f>r> 0.2 gfcfln*. fetfHflSbfc (MJA)o 
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&fc±IBH?7 ^ >*8*©flDMS 40°C t Ufc£MM*3UW A i: |bP8I£ bt 0. 3 • (O 

^i^m^mmm<mw^mmv,mmmm^^^9-> 50 g £;&d;Uph6.5. 

pAg 8.1 lZ&£>&feo ZL(D%mtt*mWt± Y U £A 2.5 mg h^-fb^ 5 mg £DD 
tts 65°CT'<b^^x 4-tKD^>-6-^f/l/-l, 3, 3a, 1 -=r 



2. ?L^^©H^ 
¥L#J (A) £ (B) SSfiifcl : 1T*Ii^U Wbfl 1 t)TfB^ 







l.Oxio- 4 ^;!/ 


D. 




o^xio- 3 ^^ 






lxio- 3 ^;i/ 






7.5 g 






7.5 g 






1.6 g 


K 




1.2 g 




(x^/1/7^ 'j V— Y/*Z>7 VfrWt) <D^>y^X 12 g 


u. 




^ F) 3.0 g 




1 -7x-;i/- 5 -^;i/*7°h-^ h^^— ;i/ 


50 mg 
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3. %Mm<Dmmummmttm<Dmm 

«4 0°Ct«U TIBfc^f^*C«JP#J*iP*.T^«[fcb3fco 



J . -tf^> 100 g 

P. i£\)?>7 h* (^14^) 12 g 

;v *U^l/>^*>RV— ^ (^16 0^) 0.6 g 

N, N'-^^-L/>tTX- (^MJl/7t>7-feh7^h*) 2.2 g 

* y * j-ji* u- h w®=? wmL=?v<4 x 2. o • ) 2. 7 g 

t -^?jl/7i; 3r$^ Y*$'X.#>X)\'7*>M-l- h y e?A 1.8 g 

h. C 16 H 3 30-(CH Z CH Z 0) 10 -H 4.0 g 

^. tfVTtrVMSLV—y 6.0 g 
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U . C 8 F 17 S0 3 K 70 mg 

C 8 F 17 S0 2 N(C 3 H 7 )(CH 2 CH 2 0) 4 (CH 2 ) 4 -S0 3 Na 70 mg 

NaOH (IN). 6 ml 

9 . * J — ))/ 90 ml 

V. D t»it<b^J X 0.06 g 



Or 

o 



-Y . 100 g 

P. mm CA ; *IB«i^b^3D 4.2 g 

A. ^ij^f l/>^l/7t>iV-^ 1.2 g 

#U (^^T^'jlz-h/^^U;^) 5r»^ 5g 
N, N'-^l^>bT^- (bT^;i/^;V7^->T-fe hT^ K) 4.8 g 

-n. **&DBS.lbfb^*B X 0.06 g 

h. ftft CEO 0.3 g 

mm- CCD 0.05 g 

U. 3D^f^>iJ* 15 g 
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CI 



5. /N*>^®WIlM©il 



4 . -t?^> 100 g 

d. #vz3-u>z;v7*>mv— V 0.5 g 

/\. N, N'-^^l/>tf^- (lf^l/7;i/7*>7-feh7^K) 1.9 g 

# u ^^'Ji/- h wit-? (^J&afrPiM x 4.o • ) 4 g 

t -^-^^;i/7iy^r5y3: h^sycc^>^;i/7^->^ h i; >>A 2.0 g 

^. NaOH (1 N) 6 ml 

h. 7$>)7?0)\,mv—y 2.4 g 

C 16 H 33 0-(CH 2 CH 2 0) 10 -H 4.0 g 

»J . C 8 F 17 S0 3 K 70 mg 

C 8 Fi 7 S0 z N(C 3 H 7 )(CH 2 CH 2 0) 4 (CH 2 ) 4 -S0 3 Na 70 mg 
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150 ml 



9. &&\)ffi±fc&m x 



0.06 g 



6. 

?FAg:g# 2.3g/m 2 T'^oM^a®CD-^7^>^fi*s 1 g/m 2 «fc o 

3 0;&tf4 4) ^|5jaffl^feW^{±^<|pI^^bT^#^2s 3,&t>'4£mifc 
^K*J«l~4lc: 783 im ©^#:^-1f-^fflV^T 10- 7 #cr>X^r^^>^m 

ll#T-£3o £®B^ iSSt*^— Ktt 3000 nnn/^feofeo 



m% ci d mm 






29 g 




31 g 


»; »>a 


44 g 


^l/> h'J7^ 


1.7 g 


mm 


1 g 




30 g 




29 g 


l-7i-;i/-3-tT7^ij h*> 


1.5 g 




4.9 g 




60 mg 
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5-— hP-f>£V— ;b 0.25 g 

mt is g 

up to 1000 ml 
pH 10.3 

femm en mm 

^affllrv^-^A 140 g 

ffiM^HJ^A 15 g 

3i^-l/>^T^ >E9ft^— ± h U £A • — zfeffi 20 mg 

7»fb^Hj£A 7g 
M7>;]/^i>A _ 10 g . 

mm 10 s 

fflESt .3.9 g 

mm 15 s 

7jct-T up to 1000 ml 
pH 4.30 
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mum *mwa&to w 

1 3 5 

2 13 5 

3 3 3 5 

4 4 7 5 



4 
5 

5 . 
4 
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m 3c © is m 



1 . Tm<D-^ ( I ) : 




m 1 m 2 m 3 I, 



LTS^^bT%ct< ; R\ R\ R\ RXfR 6 i±^ti?tim&lZ7kmm^ 

)%mm i~6 cds^ u < {i^am©r;i/^;ua, tit l < tiiiio? u - 

#3r^;i/» N Xfet^^^U R\ RS R\ #a f R e a>*>&£Pfr£>3ifcf 

^n^n^t:^^ i~i5 ©sm^b < \±mwwk(D7)\s*)]s&^\±m.wa\s 
o xfci 1 0£D»-&fct*x x ^^x 2 i±zti?nm&iz$kmwt i ~ 5 ©^i/^*^ 

r;i/^p;i'SXiij^^l~5©^;i/^7';i/^;i/»T-$>!), froR\ r 4 . r\ 
RVR 6 <D>J>te<bb 1 olilil I < ttlli©7 'J -Mxiiglf l< li 
MMWlCD^nTV — ;i/^£^b ; m'iiOXtt 1 ; m 2 f±0X& 1 £^ 

b;m 3 }iOXBl^U;L\ L\ L\ L\ L\ L\ RtfL 7 l±?ti? 

tmttw&jL&tiRm&cD-* ?~ u ±m* 9- >&® *> % 2 j^±© ^ ^ > 
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x s L\ L\ L\ L\ L\ RVL 7 frt>ft%mfrt>Ml£tiZ>'J>&< bb—D 
<D*?->m£WM&*£~r fob, iPoR 4 liX;i/«^b ; M& 

3. X^TIBOSS (i) : 
/ 



Y 1 



co 2 - 



Y 2 



;i/3£-C»S»*©«5Ba» l^&V*Ug3^©V*1**i;fr lSfcS3«0foa4fclXfcJ:* 
5. TIB©— flSsC (II) : 
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[5$** R\ R\ R\ ^R 8 (i^n^tb3f4i:t^i!cl~l 0cD«m^b< 
»«fmmoT;i/^;i/*xtigm^L < \±mWM<DT u -;i/*£^u R 1 tR\ 

RV/Xl±R 7 tR*\±mUz1£&LTm*M®\,-C%£< ;R\ R\ R\ R 

..\ r\ r'\ r i \ RxfR i2 it^ti^tim^z7Kmm^ %.mmi~6(Dw 

;^*a£^U R 3 x R\ R 5 , R\ R\ R 10 s R x \ #^R 1 2 &SlM3» 

< iiiii©7;^Mxiilltb< iMgito^ y -;i^£^-r#> x 

1 St>*X 2 ic^ffi^^*;i/^dr^;i/*CDMI^ii4MWTT-fet3s fc£U X 1 ^ 

t>*x 2 \z.ft-&t & t>)\/i$*i/)]/m(Dmmmi* o xta i mams t &x 1 x 2 & 

^tL^tlMtd^^t 1 ~ 5 (DKKX^i/T^frm^tefikmWL 1-5 CD*;i/# 
*oR\ R\ R S N R\ R <\ R 10 N R*\ &tFR 12 ©4> 

& < t & i -Ditwmm b < &mwm<DT u -^x&gj&g b < {±^»m©^^ 

P7'J-J1/S^U ; mMiOX&l^b ; m 2 {iOX}± 1 £^b ; m 3 liOX 
lil^tiL 1 , L\ L\ L 4 S LK L 8 s ZWL 7 li^ti^ntitttiX 
y:iIi®^f>M^b ±I3^>X©5^ 2£U:cDp<^>*#g^tt£;& 
-r£^§1^::&^ iiHS(iB^lgLTSMttfeJ;<^ &«U X 1 ^ 
^X 2 *^tl^nio-ro©^;i/^dr^;i/^^^-r§^tt, L\ l\ l\ l 
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6. m's m\ St5m 3 ^^t lT*fe^M^Jg5 fcfiBtt©tfi-&*&Xfci:*©85o 

7. X'tfTiS©^ (i) : 



/ 



Y 1 



V 



co 2 - 



Y 2 



\ 
COg- 

^n**"T?&a»^]S5XI4 6t:|B«©'fb'&4ft»XH: j e©ffio 

8. x^vx'^n-enaiAfcTfa©^ (i) : 

/ 



Y 1 



co 2 - 



Y 2 



\ 

co 2 - 

Y i ^t>*Y 2 (i^n^n^{3amx(»am©2ffi©^a^^-r) t- 

5 x& 6 t3iBSft©-fb-^)X{d:^©^o 

9. R\ R\ R 5 , R\ R\ R l \ R 11 , MR 12 ©4>& < £fc 1 

^ b < li«Ii©7 U — ;i/3£XB:itifcg b < (i^S^©^^ D7'J s 

g*$£ 5 &i> u 8 ©i>i**ub» 1 ^fciB*©<b^ixtt*©iio 

1 0. x i Mx^x 2 ^n^nm±^mmi^5(Diiji^^^T)v^}v&xi±m 

^mi~5©x;i/7}NT;v^;v*^fet)s *>or\ r\ r<\ r\ r\ r 10 n 
R 1 \ MR 1 2 (O'Pta < £ £ l o#gf&g b < M«m©T >; — ;i/£xtt«!teg 
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1 1. X^tfX^^ft^^&fcTfa^ : 
/ 

COjr 

L\ L 3 s L\ L 5 . L"\ RWL 7 frt>te%>&frt>mteti%'P&< — =>cd 
If ^ 5 fcv> L 1 0 O^-f tifr 1 ^tdf3«©fc-£$JXfci:-£©^o 
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